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THE SAMOAN ISLANDS 


hy EKowin V. Moituan, 


secretory A Mier Sea vuerieten Cupid cower 


The arrangenent for the disposition of the Samdan [dlonds enteiud 
mio between the government of Great Brituln, Germaty. and the 
United Stiter may bo considered ne removing from the iternatideial 
chess-howrd these small islands which for twenty-five sours have been 
the pawns of the three protecting powers. Whether oor European 
partner ary satisiod with their ehare of the division, thelr geournyil- 
tel woctlitie antl fureia offices alone ate inn position toseay. The 
ltlanee showt of a ledver which states the value of an Tri ere lam raya af 
territory in Africa und the South Pacific mush necessarily walt aun 
years before it can be struck, Whatever the final conclusion ruyabiye Lees, 
the United State: has wisely dedlded thot the shure that has come to 
her ia the share. and the only share, which she desires, «ines without 
Se trish repotieibilities, either fur defense or for covertinneiil, 
she how soournd an entrepbtand a naval hase unique in the Pawitic. 

Samoa, called by formergeagrapher: the Navigators Lelanils, frotn 
the skill in navigation shown by ite inhabitants, consists of four prin: 
cipal bite of land lying in the South Pacific hetween LF and 178" 
weet longitude sid 1S" and Le wouth latitnde, tearly miilway be 
tween New Zealand and Hnwaii, Thenucaiber of flunds in the group 
may, by counting the analler, be increased toll oreven fd, but only 
Savali, Upolu, Tutuila, and the three nually included under the weni- 
eral tort Manta, with Manone and Apolime, are Important, All 
are verdureclad aiid lobabited, and fi appiminiod and shape resem 
ble immense yrow hats, the interior representing the crowd being 
mountiingns, While the brim arshoriscovercd with cocuumot palne, 
browifrint, bunana, ax) other tropical trees, which furnish the native 
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foul, At sore prehistoric period the peaks of ssubmerged moun- 
tain chuin running northeast and eouthwest have been lifted fron 
the depths of the ocean ly the upheaval of volcanoes now long ex- 
linet. Accumulations of soll bronglit hy heavy rains from the monn- 

lain’ test the ever-growing reef, which prevents easy approach to 
land exept in those places where fresh-water streams, forcing their 
way through, form opunings in the coral buirrier, Between reef and 
Floren ingoon, varying in width from two hundred vans to two or 
three miles, provides: a secure highway for coast jd inter-ishud 
fruftic, The entire length of the group, if Rose Island be ineluded, 

i@ Little lesa than SUM) miles, and its gross aren in round mombers is 

59. M0 'aeres, a territory larger than the state of Rhode Island by 50 
breed seuett Lae thaiaty Delaware ly 75) square miles. 

The attention.o€ the peopleaf the United State: wis first drown to 
the Glands in the year 1871, when E. Wakeman prepared a report ot 
them after an examination which he had made at the request of 
W. HL. Wobh, then considering the establishment of o line of steam- 
ere from Sin Franeiseo to Svdiney vin Hawall pnd Sanen, over the 
route sie traversod by the Oceanic Company, Apia, on Upolu, 
was then,as it is today, the only settlement of sixe. Mr Waketnan 
foretold, however, with poasilily tou great optimism, that on Tutuila, 
on the shores of Pago-Pago Hoy, a town would arise whieh might 
haven greatcommiercial future. Tho only protection to A pin harbor: 
ib har, awash at low tide, which even in calm weathor doea not pre- 
vent a awell from entering that makes vesely strain at their cables 
and offen prevents yolliers from coaling a steanmr,  lhoring the hur- 
tieane xeason, from January to April, the men-ofawar in port keep 
atanm up ready to put to sea when no storm threatens, nm AH. M.S. 
Challenge duccssded Th doing in the hurricane of PSS, 

At Pago-Pago there i# a double harbor, shaped tiot anlike a fish- 
hook. The entrance to the outer half is three-fourtha of a mile wide, 
With soutidlings of 46 fathoms, while the inner, extending inlaul 
more than amile, with a breadth of from 1108) to 3,000 feet, can 
furnish ample rvom and safe anchorage, in spite of its depth, for as 
squire of steamers. Ite mouth is protected by a pair of promontorivs 
and by an island, and around ite sides hilla spring abruptly to a 
heltht of from 800 to 1,000 feet, Matafay, the peak at the entrance, 
reaching 2.359 feet, Palms and other tropieal trees so cover there 
Hilla to their summits that when seen from any high perint the 
enviind appenrs completely hidden by a dense mass of foliage, from 
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Which round, thatehed huts peep like hoge beehives, On the other 
side of the island, scrose the mountains and ten miles away, is 
Leone, the principal settlement, where the London Missionary 
Society haga station and where.« store or two, kept by white teaders, 
supply the natives with their favorite articles of American mann. 
fictire—eotton goods, kerosene and tinned aalmon. Leone Was not 
attacked uring the rewwut outbreak, and #éill retains a primitive 
fppearince, is ilo alee the villages about Pago-Payo, where Matiga ia 
high chief, 

Tewas with the father of the present bearer of that name that Coti- 
toanider (afterward Admiral) Richard W. Mente, U.S, N., made the 
compact whieh brought Tutuila in touch with the United States, 
On board the Merrtyeneett, Fohroary 17, 1872, he signed: with Mauga 
an agrewment hy which this country might acquire, if the Senute ap- 
proved, “the exclusive privilege of establishing in the said harbor of 
Poago-Payo a navel station for the use and convenience af the yesels 
of the Utited State: Government,” and obtained a promise that 
Mauga would tot grint a like privilege to any other foreign power 
or potentiate, Gn March inthe snine yiar a convention was arranged 
between Maugn nnd three other ehio& of Tutuila, by which thiey 
honda thomeelves to form a league and confederation for their imutunl 
welfare and protection and to unite their several districts under a 
flag tide for them by Mearle-out of old bunting, If was pirthy dow 
to the fect thiatt iw notin the interest of any ong chief to keep it, 
and partly beeanse there was uo central power of sufficient strength 
to enforce obedienee. that this convention wae. not ithTilly kept. 
Meae, foreseeitia that thie would be the case, reconmenidel that the 
United States should ratify the agreement between Maugn and hin- 
Bell, ana for that Plirpost it wis sent lw President Grant ty the Sen- 
ate, which bedy did: not ratify it until 1878, when vertain objection. 
obie features were elinvinnterl, 

It commonly and incorrectly believed that by this treaty lanil 
wie acguired, All the tights guined, however, wero the concession 
Which gave aur venela the privilege “of entering and using the port 
of Pago-Pago and establishing there a station for coal and other naval 
supplies for their naval and commercial marine,” the Samoan gor- 
ermmental the same time promising neither“ to exertlee nor authorize 
ay jurisdiction within the port adverse to these rights,” 

[ni the following veor Germony ond England, which had Jong had 
interests in the group and were anxious to enjoy privileges eqtal to 
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those secured by us, concluded treaties with the Kingdom: of Sammon, 
by which the former obtained the right to establish a naval station 
in the harbor of Saluafata, in Upolu, which should not be granted to 
any other nation, and the latter the right te found a navel station 
and coaling depot on the shores of # Samoan harbor, to be designated 
by Her Majesty, there being excepted from. this right the harbors of 
Apin and Salnnfata and that part of Pago-Pago which might there- 
after be “selected by the Gorerniment of the United States na a stu- 
tion.” The selention was not tiade until some veara later, when the 
important strategic point of Goat Island, at the entree of the Inner 
harbor, aad ao piece of land between 1d aod 16 acres tn extent wis. 
porchased of the native owners for the United Stnotey: Upan this 
land a firm of American contractors 4 now erecting a cool shed ond 
adteel pier which is to extend 250 feet from shore to the edge of the 
eon reef The cout of these improwennttts is tet be quarter of a 
willion dollars, and it in thought that the contractor will clear but an 
ingignificant sum by his undertaking, sines the expanse of bringing 
ruaterialé from Sait Fratiwlseo wud the high prive of labor will lsorh 
the profit he might tooke were he dogael opon the dame work at 
hore, 

A story ia current that some years age a shiploud of onl, brought 
from Norfolk at grent expense, was dhimiped on to the bimeck. Tn ii 
belief thot on anfhivient quantity’still remained tovoal, orat least pare 
tially onal, his Hagship, an admiral of our navy recently visited Pago- 
‘Pago, only to find that the lost seattlefinl hail leat carried off by the 
hil-osle widow ofa former Ueited States conse], set bo gus thie gotliy 
at thednounificent sliry of B10) a wear. 

Commercially, the islands whieh have come to the Tiiited States, 
either angly orin a group, ore unimportant 40 fir os their local pro 
duetion aiid donsumption are concerned, hut in thie felation to a 
nation like ours, desiring tocultivate trins-Pacific commerce, they are 
of the firstimportance, Mr Goward, an expert who examined them 
wader instractions-fram the State Department, reported! that from a 
naval point of view Pavzo-Pugo was the key to Samon, which, in ite 
turn, was the key to Central Polynesia by reason of ita goournphical 
position—i the cour af vessels from San Froneisen to Auckland, 
from Panama to Sydney, and from Valparaiso to China and ol augvetat— 
and fram being outside the harrieane track. 

Throughout the islands the cultivation of cotton was at one thie 
attempted, bul the Jabor was found to be too great, aid it hus lew 
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practically abomdotied, Coffee, it le believed, will vet be cultivated 
with auecess,: Coco thrives, and the plantations ary boty largely in- 
creased, The commercial Toteresta of Germany aregener| ly conceded 
to be greater than those either of Cireat Hrituin or the United States, 
and for that reason perhaps it i# well that Upolu and Savaii should 
fill te her There are aluoodt exclusively in the hands of ome house, 
with headquarters at Hamburg, known furoltiariy at Apia as * the 
Fire,” which suocesled the older South Sea house of Godeffroy & Son, 
and whieh export to Europe and America, in specially chartered 
ships, the principal prodact—oopra, the dried meat of the cocomnut 
the The eopra patherod by the natives, a4 well a0 that sold by thew 
te terchants not of German nationality, benomes tiltimately the prop- 
erty of this house, a statement sometime disputed beciiae, ta the 
copra is shipped in British bottoms and frequently billed to Dritieh 
ports, it is somewhat difficult to ascertain with absolute nceuracy to 
the orelit of which nation its prodiotion wod exportation are dine, 
The inhabitants of the islands are of Polynesian stock and are 
clearly related to the natives of both Hawnii anil New Zexland, but, 
unlike them, do qot seem to he threatened with rapid extermination, 
Their nurnher ts not detinitely known, becwnse all data opon the «ale 
ject have hown gathered from approximate estionte aml mot fron 
official souwrees “The list general effort to take scensus for the group, 
midy clown vers ago, resulted in fixing the total population at 
(3.00, ond the general belief among the missiunarios i= that dbor- 
Log the present decade it hae decrensed to 32,000, An epidemic 
of menslea, which coosed the denth of some thousand persons anid 
which is portly responsible for this decrease, was not prevalent, how- 
ever, on Tutuila, and) that inlard, with Matua, may at the present 
Hime contain, in mound oumbers, 500) natives. The compuritive 
faplation of these two, separated from thelrwestern sisters, Upolu and 
Savadi, by 40 mile of rough oem, not merely makes it difficult 
for disease to spread to them, but outs off their inhabitant from o 
close connection with the politioal life of their fallow-Bamonis. Dhar 
ie the beet wor none of then was the acene of battle. and had not 
their warriors been curried jo Piritish amd American meon-of-war to 
Upolu teassist the Tan party, it may be douhtel whether they would 
hove broken the peace Manis maintains p eoreroment independ- 
ent of that which directa the affairs of the other islands, and does not 
take part in the quarrels of rival ehigis ar in. generalin Samoun mat- 
Lers, ilelevtgts on the occasion of the heshowel of thie highest title, 
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* lo Tupa" (the grown), upon the ehief wha is to. lw recounized as 
the sovereign of the group, Manus together with Tiuteila, is repre 
sented by Lot-luf in Upolu 

The Samoans are pretminantly a people of contrasts, ‘They are all 
nominally Christians and Sabbatarians. In-every village isa church, 
reprolucing accurately, both in itearchitediure and decorations, bullid- 
ings mand forsinilar purpeses in Eorope and America. Nearly all 
adolts tan read and write, and the missionaries print for them hooks 
relating not only to religions but to secilar subjects aswell, Aloo 
holic liquors, though oasily obtainable, are but little used. On the 
other hand. both sexés go almost miked—a short loln-cloth being 
their only garment—and wre oiled and painted iain strienyel yy bier 
hurie manner, Though iron i#ied in weapons, pottery is unknown. 
cups and bowls being made from: sooonnute: Similariy,in the onoral 
aphere they seem to have many of the gentle virtues. T heyuine cour 
Liite ane hospitable, and yet a trivial quarrel changes them in- 
stantly inte bivelarisim who mutilate thelr cnemics when dend and 
resort Lo other gavige peneticws, Fixtreme laxtuess 1 it leading char. 
aoteristio. They con aeareely be thule! to labor on European plan- 
bittons, ind on their own they do ouly just enough work bo supply 
their immivdiate needs, They do not tude, there is nothing to hent 
orshoot, and although there is plénty of Bah in the sen, they nirely 
ent them, and are with difficulty induced to @ateh them for forpigt- 
ers, Lt is not surprising that people who are at once lively, intelli 
gent, and without ocoupation—people for whose wants ature has 
atiply provided by giving them a warm climate wud a planitule of 
viretlahle foud, gathered without exertion—should quarrel with one 
another, or that their pasion when once exhausted should leave no 
trace Of sullentiess behind, 

For practical purposes, the natives tidy be divided into four classe. 
At the hend stan! the chiefs, who ore hereditary in the aense that 
they nist bilong to certain familles, but elective im that they exer 
cise nuthority by virtue of ttle conferred on them. The Tulofale, 
talking-man, is their executive officers who phrases their thought 
in eloquent language, and ix frequently the eentenl figurw in the 
district and the source of authority, Below him: and abore the 
lowest class, composed of what are known as the * common poople,” 
ara the native teachers and catechists, who wear more clothes and 
(do less fighting than the rest of the population and are under the 
general charge of the European missionaries, 
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There is nothing in the dress or benring of a high chief which om- 
ables a forelner to distinguish him, but he is isolated from the rest 
af the people by a aystem of rigid etiquette, Noone may hold ip 
an umbrella or do certain kinds of work in his presence, and a special 
votabuliry is set apart in which toaddreashim, ‘The eommot) names 
for fool, an axe, a pig, ete. are tabooed inhis presence. His face, bis 
anger, and other attributes are deseribed In an entirely different set 
of words fron those weed for ordinary men. To address hin requires 
a spatiol branch of knowledge, and he who visita o high chief does 
Woll to make sire of the eompateied of hiv interpreter, Hedgail 
aboutias he is, the chief, in hia interourse with persons not of 
his rank, hes come to depend largely on his“ talking-man,” wha, 
like the chief, is elected from certain fumilies in which the office 
is hereditary, Aso role, no one is lected who has uote gift for orm 
lory, Which isa cotnmon talent in Samoa, Some talking-men are 
eloched for the lngre provinces and some forthe smaller subdivisions 
‘of which cooly province is made ap, bot in elther case thelr duties and 
powers wre considerable, ‘They are men of much dignity of ear- 
riage, and os they stand leaning upot « stall of office with a * fue,” 
cor fv-tlip, cast over one shoulder, with which to oceasionally em- 
pliasizd their remarks, they compare favorably in appenranee with 
the orator Of anation more civilized than themselves. In addition 
lospenking in the mune of the chief, it is their duty to distribute 
food at all poblic functions where prooulence and etiquette are of 
Importance and to perform other offieinl acts. Droring the Inte war 
yurty feeling was keenly aroused and the cause of Matasta much 
strengthens! by the desertion of Lauti, the principal Tuisfale of 
Malietoa Laupepa, the father of ‘Thanu, to Mataata's side. 

The various bivdlies of talking-mei grunt tithes, called Papa, or Ao, 
towhi¢h the Samonus attach great importance, but the tithe need not 
be granted by the whole body or by a tajoriiy, and may even be 
bestowed by one iitilifiel person. Tiferior tithes are often borne 
Without consent by two ormore chie& who have euch received them 
leeaily front different members of the same body; «leo the Samoans 
mind sees Ho incongruity ina tithe being both hereditary and elective— 
that is lossy, if the bearer of a tithe thinks proper, when dying, to 
hequenth it to his son, or, as is More common, to his sister's son, his 
Wishes will probably be rexperted. 

There are four or perhaps five great titles which stand out above 
the others amd whieh may confer ‘upon anyone whe hulds them the 
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position of Tupacer King, Curiously wiough, the name Maliéton is 
mebaneofthem. Ttmndane well done, fighting cock.” and wis given 
ton hero who distinguished himealf in the Tongan wars. [t+ import. 
moee lies in the fact that it carries: with, it, queso joeto, the third 
aml fourth of the tithes just referred to, The claimoof the present 
Malieton Toon to be King wae that his father Malieton Lanpepa be- 
queithed to him, the tithe of Mulietoa, which sure him tro titles, 

Then some of the talking-men of Aataand Atua conferred ort him 
the other two. Further, Tutnasede, who claimed that le had an in- 
dependent relt to these, resigned his right in fivorof Tanu, In 
liké mnnier Matinthy received two of Nis Utlhes—Lord of Awa and 
Lord of Atia—from the talking mon of thea provinoes, while certain 
Midieton talking-men gave hin the Hitleeot thot nanie. ‘Ths aedori: 
ng te Samoan eustom, both candidates for the kingshiys tiny hive 
posesed the nevesenry qualifications fur jt and the matter nny linve 
beet able te be settled only hy ficliting. it out or hy the restoration 
afone of the cundidates, It i4 clear from Samoan traditions that in 
wirly tines there was no king, in the sense of the head af a monarth- 
inl government. The four ortive great titles whieh atin omtaheye 
the others were but oceasionally tnited in the aie hero, anid hen 

only until aiether arose whe took them away, The early misson- 
irre, Wishiog to provide some fixed governient and a single riiler 
upon whom they titvht exert lnfluenes, dev cloped thik idem inte a 
kingship. To historic times no kite lias held undisputed swine Tr the 
lands, ond Malioten Loaupepa, of whom our informution is fullest. 

was hardly recorniged ot all outside the town of Apiaand theditrict 

of ‘liamasangen, from which he came. As hoe alread v been observed, 
Office in Sanion on by a stmngo confasion be both hereditary and 
fective: The King miuet fave the four or five tithes confernmil on 
him. bot hewnust ales belong to one of the twa fam ies of Topusa and 
Malietuo, Here, agin, 0 confusion, for Malieton i a family name 

as wellasatithe Any tosacof the fumily may call hineel! Matiaton, 
bit Mitiift also elaine the right to Teso sivded. not ly birth bet 
byelection, id both he and ‘Tannikeso are members of the Tupi 
family," 

The white population, like the native, may be separated jute 
clasos—the chiet justice of Samoa and the president (or mayor? of 
the municipality of Apion. the one usually an Amertcanand the other 
a Germin, with the ovtieuls of the three powers that were party to 
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the Berlin act and the commanders of such warships as may happen 
to lin port—form an upper cirele of officials, below which are the 
nisiininries, traders, and. beach-oomlers. 

The missionaries represent three very different religious faiths. 
Thos of the London Missionary Society (Congregational) have been 
longest ini the field and claim dome 27,000 converts, The Catholics, 
wider the direction of Freneli Martest priests; number 6,000 or 7,000, 
and supportthe German interests. The missionnries from the United 
Statesare Mormons from Utah. and though but lately arrived hare 
afairnomber of followers. ‘Those whom we met were God-fearing 
nen, living with but one wife, and neither preaching nor practicing 
the objectionably features af their helief It is to be regretted, how- 
over, that as many as three sects sliould provelyia in the islands, A 
Zinpleminded people like the Sammns are not able to comprehend 
intrioweles Of ootelie, weed, failing to appreciate theologien! subtleties, 
het i the efforts male to convert then to a given fitth merely the 
silfiame principle of jealowsa rivalry which prompted terchont to 
Winke his wares more attractive less dewt thin those of his follow- 
nerchant nero the ehrent. 

The beach-comler lias been aptly desoriived hy Hobert Louis Steven- 
son in" The Eble Tide * and other tues of thy South Sen, The char- 
qutery he lujiots are strictly true to life, Making good in Yaukee 
“sinartiess what he lacks in imeral farce, he bas wstially fallen inte 
(iterice in England orthe Cnited States, emigrated to the Colonie, 
broken the law there, and extricatal hime! by means which haye 
cinhbled him to eaonpe jell, lat have driven him Inte exile, qupaf 
fniive of asctrulition lowe, He lite nen pelty lawyer of truler, on 
the credulity of the native, whase property lie endedvors to sodium. 
War and disorder are provender to hia coplonnd. One Apin benoh- 
comber confesnod——i man mere naive but not jess ounning than hts 
Tate —"“ wow a condition of anarchy, for anarchy brings men- 
ewer. Warships carry sailors and marines, whe bay our goods 
ard Hauer nnd spond money freely. Every ship-of war that les in 
pork fora month leaves in my shop a thousand dollam, What is 
the advantage of pace! Tt ie fellows of this class that incite the 
nitives to revolution. ad over whom, rather than over the Sannin, 

i flr hind is eossary. They ince deen at the bottom af many 
of the troubles which hove arisen sinee white men frst landed, anal 
the late disnatroga war can Id traced tore directly to thelr mach- 
nations thin toi other source. 
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» Over adocile and tractable folk, as moet of the Samunns are, it 
shauld oot be difficult to create a permanent form of government 
that would he acceptable to them, It should he strong enough to he 
reapectol, simple enough to be exeily understood, and enfficiently 
econonmital not te inpase tao heavy a burden either upon the natives 
or open as, who will be held accountable in the everit of failure. 
The form propesed by the Samoan Commission anid explainid at 
length by the American commissioner in hia report ti) the Secretary 
of State, printed aa Senate Document No. 51, enbowlies thease princi- 
ples. In place of the kingship, the commissioners roconmended 
Aysiom of native government, with an executive officer at tho lend, 
whom they designated an Administrator, anid to who 48 the center 
of outhority they gave real powers of adiministeation, ‘The islands 
were ta be divided into certain administrative districts (correspond: 
int ae ndarly oh possible to those recognised by Samoan usage), for 
each of which a chief wits to be taponsihle, and these chiefs were to 
mvtannitally in wo native eounedl ta discus. such mutters ae titer 
ested them and. make recommendations tothe Administrator and his 
cabinet. Native courts were to be allowed to punish minor erimes 
according to native law and customs, and every provision was ta be 
Hide ta decure ta the Saniian population the corn plete eajoyeient 
of civil mid politiond rialite 

It wae only after a tour of ten diya through the islands, during 
which, at » series of meetings in the principal villages of each dis- 
trict, the views of the chieis on government were ascertained, that 
the commissioners agreed upow the racommeniations just citerl, 
Their aim in formulating them was to leave to the native the largest 
liberty within the district and to teach him self-government through 
the local assembly antil he should be able te tuke bis part in the 
government of the islands with an intelligence equnl to thatof the 
white tnau, At the sane time they all recountged that tripartite rule 
was iinprieticable, and that wi arrangement like that since agreed 
tpi between the three protecting powers was the only practienble 

one, To their joint report they strongly advised ital mo one te 
jolems- more than they that it has gone into effect. 
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By Rov, Father José Anauk: &. J. 
Kiesotor ad the Mowile GQheerratiry > 


The Manila Observatory beean ite work as «a non-olfivial enter. 
prise in the voor 1365, under the direction of the Jeault fathers, who 
Were on ployed n8 teachers in their oollowe in’ the walled city, poner- 
Hilly knowi aa the Ateneo Municipal. Soon they commenced olsir- 
vation on their own account, their principal object being the-study 
of typhoons. The following September one of these typhoons did 
great damage to the city and harbor of Mantis, which caused the 
Jesuits to become more interested than evor in the diseovery of the 
laws of the typhootis, co frequently destructive of life.and property 
in these Treo, The first fither whe acted wa director of the new 
ohdervatory was the Mev, Father Faura, and the first chdeaver of the 
observatory was, of coursn, to dideower, if possibly, some way of fore- 
casting any typhoon dangerous to Manila, anced to mineunes within 
stufliciait time to novel ilisnster the track the storm would proholily 
follow, 

Father FPaura was assisted in his task by two other Jeswitea, Pathors 
Nowell and Ricart. aod the college provided then with a few meteor- 
ological instraments, absolutely necessary for thoir researches. With 
these simple means they began o series of observations which were 
diligently recorded from September, 1865, until the end of 18H A 
paper Containing these records was sent monthly to the principal 
ohdervatories of the world, followed at the end of the year liye ean 
mary of the meteorologiesal resulta of each month and a brief aecount 


of the principal atinospheric perturbations notived during the year. 


Tn 1808 the institution acquired the universal ineteorograph, which 
hind gained forite inventar, Father Secehi (of Rome), a great fame at the 

ris Exposition of 1802. With theaid of sonw wealthy resilents 
of Manila, several other instruments for direet observations were pur- 
Chused, all of them corrected and compared with the standard imstra- 
ments of the French Observatory of Montsoures, As with this new 
set-of iti¢traments observations could be recorded on a larger scale, 
the Mouthly Review af the observatory was considembly enlarged and 
usteated with the vorrelative meteorologicn! curves of the principal 
meteorological phenomens of each mouth. 
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Swven veors later, when the city of Manila and the Philippine 
ishonds in gener) were bevinning to appreciate the utility of the ob- 
servatory, # subscription amounting to 7,442 Mexicun dollars: was 
mised for the purpose of enlarging the observatory and endowing it 
with morean! better instruments. This token of publio fevor greatly 
stimulated the Jesuit fathers, and more particularly Father Faura, 
to eurry out their ambition to make the Minila Oleervatory, if mat 
the very best, one ofthe best inthe Far Hast. Forthis purpose, Mather 
Faure visited the principal observatories of Earope, At Rote he hail 
conferwige! with the famous ltinlinn adtronomer, Father Seechi; in 
England, at Stonvhupst (beervaitory, he aequainted hiimeelf with the 
method of mikintnining o complete maguetic observatory, From 
thenee he proctsded to Paris, where he collected all pewsible iinfir 
mation regarding tieleorulogy, magnesia, and svismology. 

On his retum to Manila, Father Faur brought new interest to 
the work of the observatory, Perceiving that there was some con 
nection between barometric ogcillations and the proximity of s 
irhoornt, he investizated the relation, and soon foutid this to be» 
fact. "Thos to Father Faora belongs the honor of being the first in 
the Far Bat to predict the existence and to determine the probable 
path of these storms. The first typhoon warning was piblivhed 
July 7, 1879, stating that a storm wae crossing the northern provinces 
M Ligon. Later alvioes confirmed the prediction: ‘The typhoon 
hl really crossed the island, ond done rent damage ii the vorthern 
provinces Of Isabela and Cagayan. On November 15 of that your 
the observatory announced the approach of another typhoon, nad 
jredicted its qourse asdinngerous tothe citv of Manila, The fore- 
cmt cane) intense excttement throughout the city, bot orpeeinily im 
the naval department. ‘The captain of the port, 1. Alejandro Chiur- 
rice, prohibited communication with slips in the bay and #uepended 
all trattic, The governor-general of the idlands came in yuersan to 
the ob-ervadiry to néecertiin the traith of the prediction, The answer 
wits thats typhoon threatened the city, and that it was imperitive 
Lio pereyere for energencies, Pree tions were ther eilowtively liken 
in accordance with the instructions of Fathor Four. The typhoon 
came, tid, owing exclusively tu the warning of Father Faure, the 
city wae prepared. ond littl damage was done by the storm, but in all 
the other parte of the ishind where notice could not be transmitted for 
lack of teleraphic communication the havoc was terrible. Forty- 
two shipwrecks, with great logs of life, were recorded, 
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The forewarning of this typhoon brought: such honor to the obser- 
vatory of Manila that ite storm warnings have ever since been care- 
fully heeded throughout the 'hilippine Archipelago, In the year 
[S80 telegriplie communication lp eible was evlablizhed between 
Manila and Hongkong. and this: gave An even greater importance to 
the ulready very uefa) typhoon warnings af Manila. In the eau 
Veor the announcements of various trphoons were sent from Manila 
Hongkong, whete their importance was fully appreciates) anil 
favorably commented mpon in’ the papers of that colony, especiniiv 
in the Hongkon: G Day Pree, Soonwatterward the British goverinnieyit, 
Informed of the grent valoe of these storm warnings, estibliaherdl iu 
Hongkong a government observatory, the principal objeet-of whieh 
is to give timely notice whenever any typhoon threatens the colony. 

Various typhoons accirred clnring the sunceading years, and tie 
raring of the ulservatery cuncerning early every one of them 
prevel to becorrect, A new subscription wae started in 1881 to pro 
vide the institution with still more and better instruments than it 

already possessecl From the sobseription O10 Mexican dotlies) two 
very flue instruments were obtalied, namely, w Heckley LTE ET CET eG ths 
Hla statdiard barometer of Negrotti. When the news reached the 
enlony of Hingkeng, there aldo a subscription wus taken op ated thes 
money qo obtatied sent to the manger of the Manila: Howspaper fy 
Comerrio nd by him given to the observatory, where it was eniploved 
in the purchase of other vulunble instruments for-meteerolagienl ob- 
servation. This. it is apparent that the appreciation of the Manila 
Obeervitors wie as gratin Hotigkoig as it was in Manila: Several 
Articles in the newspapers of that colony, especially those of the Aeuyp- 
tong Duily Pree dated October a ind 12, spoke in very high terms of 
the work weccomplished at Manila. The same paper stuted that in 
the cours of the ver 1881 elghtr nine typhoons were announed 
to Hongekone from Manila, aid that #+ éry one ol! the warnings 
proved correct, 

We need pot terry tothe description of these shires: a vory inter- 

P esting study of them was ninde hy Father Faura, whose work on this 
subject has heen hungmbly mentioned by distinguished metooralo- 
gists, The same father published soon afterward another pamphlet 
on the characteristic signs of an approwching typhoon, entitled 
Sefiles Prectraaran ce Feingurerel om oa Archipielagn Filining, Ttis well 
known throughout the islands, ind is one of the most tseful and ; 
popular paper on typhoons evar published. 
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The recaguition of the observatory as an official department was 
ite to the recommendations of the aythorities of Manila and of some 
if ite more infucitial residents, merchunts,and officers of the nary. 
The value of the olwervatory during the preceding typhoon senson 
hil be #0 manifest tovevery one thatthe local press urged the 
Spanish government to omsist the Jesuit fithers in their li0nne 
work, As, nt the same time, hotties was feovived that the British 
SOveriinent Wie nlout to erect nn officinl observatory in Hongkong, 
the people of Manila became even more anxious to have their own 
olmervatery officially recognized by the Spanish government, ‘Their 
request was warmly seconded by the captain of the port and by the 
naval commander, D. Selipe Canga Argielles, and by other distin- 
guished naval officers, who likewise petitioned for the establishment 
af «a Series. of telegraphic stations along the canst of Tuson, from 
Whenedineteorological reports could be mepidly transmitted to Magid. 

The rejuest was fivorably indored by the poyerir-general of the 
Philippines and transmitted to the government pt Madrid, where it 
was finally sanctioned, the Queen Reyént issuing o dectee April 2S, 
1834, bw which the Manila Obeervatory was officially acknowledged 
ne ih government Institution, with a regular snbyention issigned for 
ite tnaintemnoee., As the erection of the tinor meteorological «ta. 
tions was sanclioned by the sane decree, fourteen telegraphic jroests 
were estiblished in Luzon at points most conveniently situated for 
nivteorologicn) prurpomes aid wore provided with all the necessary 
meteoralogical Hisbraiien be, 

Meanwhile some notable events in the history of the oleervatory 
wer taking place. Father Fawra invented his aneroid harometer, an 
instrument designed to enable any person to detect the approach of 
atvphoon with but little libor. Thisaneroil, generally known la the 
Philippines ns the Faurn barometer, has baoume ae poyiular that iti 
te lie foutid in nearhyevery steamer and sailing vessel of thease waters 
ind iv nogreat jany private houses, Another event was the co- 
operntion of the observatory with the observatories of other porta of 
the world in simultaneows meteorological observations fram 1878 ta 
ISS8. A further distinguishing tibute was the interest of the Jap. 
anese government in the work of theoleervatory. La Feliriary, 180), 
the foreign minister of Japan obtuined from the Rovernorgeneral 
of the Philippine, through the Jnjaiese consul at Manila, permis 
sion for the tranamission by cableof meteorological observations and 
All iniportant tephoge wavrnirige:, 
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Th Moreh, 1886, the Olaervatoty wae tmnsferred from. the walled 
ety to the hotidsome Lilook of buildings it now occupies in the suburb 
Of Ermita. This change of luention was far the better, as every in- 
atrMMent is noe To lt Hroper ploce, and the sturrrstrned ing cardens 
afford plenty of space Mr otitdour Uhwervations, The eeatraphicnt 
colmlinatesof the place are latituds 14° 34° 41" north, longitude 12° 
of SH" enst. 


With the removal anew orn dawned-aldo on the work of the oly- 


servatory, for it had gained a much wider field for livestivition by 
the addition of two new departments, namely, the semicnl depart- 
Hient and the magnetic observatory. ‘These two sections wtty offi- 
clnll recite ly the Spanish fovernment tctotwer 26, ISS. The 
work aoontiplished lw the two pew departments of the observatory 
covers too wile a field to be considered in this brief account, ut many 
one who desires speciil kyuowledge on the subject will find plenty of 
Informntion in the mouthly polilications atid loa tle special work on 
“ Mognetiam in the Philippines,” by Rev. Pathor Civera, indon “The 
Karthquakes of the I'hilip pines,” by Rev. Pather Sade. Maro, 

Vatious scientific expeilitions Were suncesafully carried jut lay thies 
‘Oleervatory in different parts of the islands with iw ainll wniouwnt 
of Iihor and even oceasional danger, The most interesting Uf these 
expeiitions were those af Rev. Father Martin Juan and Juan Thole te 
Sulu, Palawan Island, antl the southern part-of Mindanag: the jour- 
ney of Rev, Father Ricardo Civers'to northern Mindanao anid Bisayas, 
aid the voyage of Rev, Father Miguel Saderm Mite, then cirsetar 
of the observatory, to Ching aid Japan, The result of these expe 
ditions is the tnagnotie churt of the Far Enst poblishe! in dnuuary 
of Late, 

The direetur of the Manila Observatary, Father Mizuel Sader 
Mata, was officially invited to the Meteorulogionl Conyress of the 
Chicago Exposition. This invitation was novepted, smd two Jesait 
fathers, Father Frederic Faura and the writer, wero COMIN shored te 
aeietnt the exposition as offiein| representatives of the Spanish Hov- 
ermment. Father Algué had already been two years in the United 
Stutes, and in his travels through Americ and Cuba had had Thy 
Opportuultio= of ecoring mujtacinted with the distinguished meteur- 
Glogista of the New World, The results of this scientific rm iesion 
can he rend to the memoir, fu Meteorolagin en la Exporiciow Cofome 
bina. de Chica, published by the two fathers soon after their return 
to Spain. Another official invitation was sent to the director of the 


‘} 








i THE MANIA OBSERVATORY 


obaervatory at Manila in 1804 by Me Robert H. Scott, secretary of 
the International Metooralagical Society, asking the Manila Obser- 
vatory to modperate in the international work of cloud meusurmments, 

which was to begin May 1, 1806. The director answered fayer- 
ably, and this fur the Manila Observatory is the only observatory 
in the Far East which hos codperated with the sixteen observutorios 
Of other parts of the world in the interustional enterprise of eloud- 
measuring. The detnile of thie work oan be found inthe publication 
of the observatory, Jae Nalew en of Archipiolagy Filipinn, 

Tho sqaipment of the meteorolagient departinent of the obporva- 
tary is very complete, including instruments for direct observation 
and selfrecording instramenta. | 

Among recetit publications of the observatory ie a very valuable 
treatise ot the typhoons of the Philippines by the director, entitled 
Ragnine « Cyclones Filipinos (1897). Tt hue been honorably men- 
tioned by fordign journals and is now being translated into various 
Lanier Another good work of the director of the observatory is 
the invention of the instriment aailled the harociclonometre.. [tia a 
cambingtioh of an android batonieter similar to thatoof Father 
Faurn, but can be adapted to any lititude, and of a cyclonometer- 
It i ewativ handledsand with fitth: labor will indicam to the observer 
the existence, bearing, and distance of the conter of a typhoon. 

The installation of the astronomical department was.completed tm 
ISM, when the eection wae trinsfurtil to a special lvun ling. nt sual fel 
construction trectad in the grounds of the olwervatary at a cost of 
reel ye BAU, 00N), Here is the great revolving dome, neirly len meter 
it digmeter, cottaining the hiv equatorial teleseipe whieh bins o 
fica! distance of seyon méters: while the diameter of the objective 
lens i240 conthineters The telescope hak i large and eestly outfit 
of wilditiond! sstronbenical matroments, the mGkt comsplenons of 
whieh mre wis leery spectroscope, one of the Topier ipe, made in 

Berlin, and the other made in London bw Hilger, The latter husa 
grating three inetes long, aod is one of the larcest in the world, The 
‘Tipter apectrosoope is of the same size as the one made for the Gore. 
man governtient at Potslam. There are three other stone pienm in 
this department, which ary to be occupied, respectively, by a comet- 
seeker, d etuall photographie equatorial, anid an equally small merid- 
jandirele. There bas also been im regular wae sinee December, Sta, 
a relecting genlth photographie telesoojpe for the stody af the varia 
tion of latitude, d novel instrament, of elegant construction, inverted 
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by the present director, (See "The Reflecting Zonith Telescope,” 
Sturmoant & Jackson, printers, Washington, D. CL, 1895.) Por the 
tieesireniont of photoginphle plates the ohvervatory possesses two 
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Hret-class micrometers. one mude by Saccmuller, of Washington, nid 
the other hy thie cpt t Hilger, The micromotrie aserew of the lnt- 
tor is seven inches long, and i one of the largveést yet constructed. 
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With these micrometers ane tem-thousumdth of the millimeter can be 
real” 

Since the venir 1888 the astroviomien) section has had « twofold 
duty: first, it lies riven evory div the exact hour al noot in Manila 
vivil time, and, seen, it has rewulated wearly all the elirononrneters 
of steamers and calling vessels enterite Manila Ray, So acceptable 
hint been this work of the observitory that more thanin hundred 
chronometers have been brouglit i eich vear sine Juniary 1, 1894, 
The astronomical departrawnt laa vlse eonstantly informed the pub. 
lie of Manila of all phenomenn, worthy of Wotiee, such is solar wind 
lunar vclipses- visible in the foentity, the apnearen of oconiets, 
trinsite of Mercury, and meteoric showers, The boilding and entire 
equipment were provided at the exclusive expense of the Jesuit 
fathers, The astronomical department was to have been officially 
retognized by the Spanish uovernment for the financial year 1895, 
but unfortunately war embarrased all the ecientitie projects ao much 
cherished by the fathers of the observatory, 

The study of onrthquskes and sejaniic Phenomena dates alms 
row the Ive cuaviray of the observatury, whei the first instruments 
ned for this study were petidulunma of very simple constriction, fur 
tracing the horizontal and vertical movements of thegrouid. Other 
instromente were afterward aequired for direct oleervnation and for 
recording purposes. Soon after the great earthquake of 1880, which 
netirly Ind the citt of Manila in roing, the Rev. Father Frere, 
director of the observatory, pabiished mh Vvery interesting work about 
the earthquakes Hourly microscopic chaervations were commenced 
ti January ef ISS. anil in DS87 the Moathly Aevire beet ‘to be ihe 
trated with the revords of earthquakes that ocour so froqguently in 
some part or othr ofthe archipelage, ‘The seidniie laatruments now 
aotoally employed are all firmly fixed tothe Lise of a massive pier 
thet rons through the right tawer of the towin building, 

A fair ideaof these instruments tay be had in the work La Sete 
muilogia on Filipina (pages 4-16), ‘This pubhcation of the obverva- 
ery i6 a very important one, and contains a detniled catalogny of the 
lone series of earthquakes that have been felt in the Philippines from 
15 to 1800, with the dates of their occurrence and 9 statement of 
theirseverity. Father Joseph Coronas hus recently published an ae- 
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count if the reat eruption of the famous volenie Mayon, which on 


June 25 and 26, 1597, burst forth with tremendous activity, reducing 


to ashes Invomerable dwellings and killing hundreds of people in the 
aurrontiding districts, The same father has prepared, but not yet 
published, an acount of the Philippine earthquakes of 1397, and 
more particularly of the Zamboungn earthyuake of Septemlie 21 of 
the same yer. 

‘There are-not may first-clazs magnetio observatories in the world, 
but it may beasserted that the magnetic department of the Manila 


Observatory isone of them, [tis situnted in a splendid position, has 


the finest of instruneite, atl itsscientific results have been highly sat- 
isfactory, "The department is locuted ina seperate building, inclosed 
im the grounds wiljacent to the pormal school aud not far from the 
meteoralogina! anil astronomled! departinents. tis sufficiently dis- 
tant, however, from other botldings to he free from! the influenee of 
any substance cipalle of disturbing the magnets, 

Moteéorologion] roports are received dnily from stations along the 
Chit const, from Japan, and also from the minor stations of Luson, 
except in tiie of disturbance. Altera onrefal examination of these 
roports, the probable state of the weather for the following twenty- 
four hours i prodioted, am) then the onlipary weather note finally 
redacter|, ‘This foreeast is then telegraphed to the chief officer of the 
port of Manilm and to the United Stites adniiral at Cavite, “The daily 
fax anid jininon femperntures are given out ach day to the 
newspapers of the ‘iy. ‘Twhee every day, tnoraaver, at 10 a. mand 4 
i. fi, the obvervatary sends to the chief offiger of the port the minias- 
plerio pressure, tenperature, direction amd force of the wind, and 
prokille sthte of the weither At the sine hours the ohservatory 
tritinite every doy by cable the annie olstevations to the more im- 
portant stations of Japan and the Olina comet. 

Wherever therearcsigns of any change in the weather the work and 
vigilance of the olwervatory are greatly increased, as is also ite Tespon- 
sibility. Wher the firmt signs of a typhoon are detectod observations 
are repeated more frequently, especially of the differnt forme and 
directions of ‘clouds; more frequent, and, even hourly, reports are 
demanded from those of the secondary meteorological stations of the 
idan of Tusen, where the weather wsuines a more threatening ape 
pearnnes: information concerning the wheraboute and progress of the 
storm is given out freely to the public of Manila, to the chief officer 
of the port, nnd any one who desires it, especially those concerned in 
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the aifety of ships and shiamiers, Ae soon da ih becomes posathile for 
Lhe observatory to let expctiy the bearing of the center of the 
me | thy Pot rse af will pelicnlpen tel § ito. tip ps visti fiend Lii thie 


chief officer of the port, with a view to the hoisting of the convenient 
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stormisigonl, Ifthe typhoon is not imminently dangerous to Manila, 
Lipa oliservatory beverthi | ee follows ite ee mii Lrunemit= nll iti=- 
tercktitip information regarding it to the public and to the chief offi- 


cerofthe port Theobservatory tuke ft special iiterest alao tn trine- 
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mitting- ly wire, if possible, the forewarning of the typhoon to any 
province or provinors of the archipelago seriously threatened by the 


stort, inorder to prepare thet for dinerrencies, If the progress of 


the typhoon becomes dangerous to Manila, then, not only during the 
daytine bot all through the night, if necestary, storm warnings, with 
all impertant information, are transmitted to the public and to the 
authorities more frequently, aud if thought convenient special oc- 
clunte of the typhoul are sent to the eclilef officer of the port. In 
‘shiort, every possible precaution is adopted by the observatory in order 
toaveid any kind of disaster, The observatory takesan estiocinl care 
besides to warn all ship wwoers and shipmasters to beware of the 
danger throatening-ships on the high sens, and advice ie given accord- 


ingly to retain their vessels in the bay until the weather abates; in. 


cise of sailing, the muster of the ship are cautioned! rezarding the 
eturm aiid the way of cavapiige danger, 

Hut the warnings of the Manile Observatory have always, up to 
the present, hail a mich wider ciroulition than ji the isla of the 
Philippine Archipelage, [in truth, nuiny times ciblegrams have 
Tite sent Lous. dot only from Stignpore atid Hongkong. but from 
Other outside ports, desiring information about the weather or about 
the prolable trook a trphoon would follow, and if we thought it gai 
fora ship to make the trip to Manila. To these telegrams the ot- 


servatory lis always been very carefol to answer with promptiess 


aml precision, Dutwe think it neless here to goon reiterating the 
Tmpertinee of the storma-warning diblesraims sent from Manila te 
Hongkong, Macao, Solgon, Shanghai, and Tokio. The geographical 
position of the Manila Obewreatery gives it the great advantage over 
nll other olse'vaturies inthe Fur Kast of belig able first to detect the 
Senet appronching stotins atid trankinit them te the coat of mon- 
tintnital Asin and to the Japanese Empire. Txperience aliowe that it 
Inkes two or throw dara and oven more, for the center of a typhoon 
to crosé the Chinn Sen to the Asiatic seoboard, nnd ifthe trook of the 


storm curves round to the northeast, from three to ten dnye, woud wane 


times mor, elapse before the center of the typhoon reaches Jnpan. 
lt is evident, therefore, that the storn: warnings of the Manila Olmur- 

vatory are of the atmastadvantige to the whole Asiatic wand Japancee 
coust Hive from Singapore op to Yokohama. This is the renkon why 
the Jocal governments of Hongkong, Saigon, Macao, Shanghai, and 
the government of Jopau are so mach interested tn the transmission 
by cable of the typhoon wordings of the Manila Observatory. 
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In general, the avernge number of these storm warnings sent abroad 
if three foreach typhoon, The firstis given when the firet signs of 
the storm ure detected, the secand when the cetiter of the typhoon is 
oroming the islands or is at the least distance from then (amd this 
time not only the existence of the trphoan is stated, but aleo the 
direction of the storm, if pdmelble), the third and final warring. when 
the ounter of the typhoon passes out of the vechipelage aril enter the 
Chinn Sei or returves frito the Poelfie Qvean, The nuniber of these 
telovrims aent to Chinn nnd ph during the vears |St4——Sh7 wos 
aa follows: In IStN, 21; 0895, 27; 1506, 34, and 1897, 14. making 0 
batal «af iF7. 

These telegraphic warnings have been much appreciated in the 
colony of Hongkong, as recent events have proved, A distingui+hed 
offter af the British navy, alter the cutting of the cable between 
Hongkong and Manila, ontrented: Adnitral lewey Lo restore enmity 
nication, a6 otherwite greit dunger would ensue to life and property 
from the hiterruption of the telegraphic storm warnings. The United 
Slate: consul at Honkony nlao testified to their erent value, and re- 
quested that the telogritmn sent there ahotld also be wired direetly to 
him in the same manner 18 they were-trinsmitted, huiity the blockade 
of Manila, to the Spanish oousul in that colony, 

It only remains toomention one other public service porforniod tw 
the Manila Observatory, namely, the gratuitous correction and stand: 
irdiging of the barometers of ships visiting the port. 
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By Faenenion A. Newens, 
(hig Ayitengenplier, 0. 8. Geatlagica! Sureey 


A few years ogo the old ideas as to the utter worthlessness for agri- 
cultural purpeses of the land weet of the: 100th meridian gave way to 
the ost extravagant notions concerning its possibilities winder irri- 
gation. It was commoenty talked that everynere could be reclaimed, 
dtd a tian whe vontired tonsert that the water supply would suffice 
for the reclamation of only a amall part of the lati) was aloiest jn 
danger of being molliel. 

Now, however. there is ne longer talk of irrigating every aere, even 
Of the mest fertile suil, wid the statetnett that only Sor 10 per cent 
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of the Jand can be reclaimed exeite wom pauinti vel y little tnterest. 
Public sentiment ls now coicentrated on the question os to how the 
relatively arial duantitv of water can Id eonsirved for the lanmext 
Tee. 

That the availaile water supply is relatively sina]| mead @xcite no 
surprise. The mountain catchment nren ta auvall, the great nioun- 
init) thames, though jmpressive, covering buf a small part of the arid 
land. Atverroneous iden is largely prevalent that mountains abound 
an every lial, on that the riinwnd snawfall Wp ties Gal Hece 
aurily bie large. We lear of the large ouinher of mountains rising 
to heiphts of 18.000 or even 14,000 feet throtghout the West. lat the 
fiet must not he Jowt sightaf that these mountains ride from a base 
which, an whole, ato consilersble elevation above tide, Meant 
Waehington, tn New Hampatire, ie riot ypuite <A) Fear, high, while 
Pikes Pook, Colormidoe, @ over 14.000 feet: buat the former rieee from 
mewnotey whee general olevation ie bat littl above sen-lovel, while 
in the case of the latter tle surrounding ares, os a whole. stunds at 
Whwight of from 5.000 to 6,000 feet. The Sinte having the ereatest 
rice in altitade (Calijornia) has only about 160 square miles at 
in elevation af ovdr 20,000 feet, out of a total of about 160.000 
sare miles: in other words, the lela, sharp peaks which dominate 
the fandscnpe wel form the entehment ares fay the atrepme are of 
relatively sriall extent when compared with the great open vallews 
Where wWiter ts neoded, 

From all tha piven les, however, litthe strentiis isan, cirrving water 
thronvhiowt the veur In May oand Jane these steentie gradually 
ewéll te torrents, as they are fed iy the melting snow. Descending 
the steay slopes, they poss from the foothills ont among the plains, 
and then waters. sanity ehrimnk and even disappear, Thies it ts that 
following down @ strenin of consilernhle size in the tnountains one 
q7on Reacher the point where it has atthined ite greatest volume, anil 
beyvont this one pias successively through open valleys where the 
volume of water Tf noticedbly less, and finally nny reach a point ott 
on the plaing where the bed is aocupiel merely by pools fel bv occea- 
fionn!) storms or by slow percolation from underground. Under the 
hrllishnt sunlivht the hot winds have drank tp the cooling waters 
froin the Welehts 

These little strenims linge from prehistoric times been used tn ngri- 
culture, We find throughout a great: port of the arid West the ruins 
of ancient towns, and even of irrigation canals of oomsideralile sine, 
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built by a forgotten people The more intelligent of the ieerly ox 
ploters who visited these reyivng and sw the ruins were impressed 
with the idea that white men might make homes where these euriier 
peoples hid guccesdead. It wis tot, however, tintil the sv4tematle 
sarveys of Major J. W. Powell were undertaketi that the importitoe 
of the subject wna dully realized, His first elaborate report on the 
subject, entitled “ lands of the Arid Region,” was printed in 1878, 
and the public then began to realize the poesibilities Intent within 
the arid region. This rirphar, printed j in serernl either, lines, fornia 
the basie of many prapcilor scrticdes andl Hisittinaionis, aril fle reect: 
mendations, wt first treats with neeleet and ere with sear, have 
been of late most highly commended for their brendth and foresight, 
Linfertuintely, the time has posted to oarry out the onmprtehenaive 
piles oitli fined fownrd the roclitintion of the W est, atul ennpelithares 
have arisen which rider it imprmectionbls to undoertike Hime of the 
met cesirable and important projeota. 
: Ten yours after the publication of this report Congrvss filly 
grinted authorty fur the avstemntic examination of the arid lands 
: Field worl: Wes breeiin in the fall and winter, being directed toward the 
mapping of the eitithment basing and the detailed survere of reser 
vole sites and of canal tines, The Apopereny ish diienny Wie Tot pase until 
Ovtober 2, 1SS8, and it consepuently becane necessary to puch the 
work otierwelically in urder tu'show results lelore matt end of the 
fizenl year. Thus it was that the surveyors were often impeted by 
snow, aod the work Which in summer would have bee a pleadtiry 
became a herteh tp. 
: When the work wascdisousel itwas conmon]y believed Uiat local 
ities suitable for the sturage of water could be found alenieet anewhere 
“in the tmeuntains. This is stills common belief pone people whe 
hinve not given particular attention to the aulject. Almost erery- 
where to tie West the jitlivbsitan be point out this locality or that 
where they consider that a reservoir should by built, ¢ lapel! exit 
ination, however, and o anrvey with instruments of precision often 
thow that the slopes are too great and the capacity too small fora 
dam to be built to oven tolerate height To hold any considerable 
volume of water, siriuctires of enormous sine tiist wsunlly be eredted, 
an foundations extending far lelow the surfuee of the ground mizat 
he constricted, 
The normber of places where conditions are favorable is Timited, 
Sametiines a reservoir site may be found of good capacity and whern 
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i dium of resonable size pnd ecat can by built; but bere, anforta- : 
nately, the catchment area tributary te the site is stall, and in ordi 
rary deasors the reservoir can not be filled. [hn sch a onse ae this it 

tiny be practionble te bring water by ditches; tunnels, and flames 
frock: some other cutohinerit wren, adding to the natural volume. 

Occasionally there are foand mone the mountains small lakes, 
mainly of perlstacial ortein, whose outlet can be closed ot moderate cost, 
and « considerable quantity of water otherwise escaping uring the 
spring cw be leld for ase later in the rear, Such opportanities are, 
uifortunately, more piten found on the headwaters of streams already 
farnishiing wih nbc siaqipily than on thowe whrase voluine is 
deficient. 

The survers of reservoir sites inaugurated during 1888 were pushed 
with eonsidemble vinor during 1880 and 1800) resulting in) the exam: 
Hiation of severul uwdred, mainly in the States of Californin, Ne- 
Yaila, Uiih, Colorado, and Wyoiiing: Without going tite the detail ts 
of thease survevs; it nay be sak that the resulta were, 22 a whole, tlis- 
Appotnting, purtiontarly to professional promoters, who had in oon 
tumplution seliomes invalying gisaitic enterprises, whose stocks aril, 
bonds might beimonipolated. ‘hese men seemed to feel a personel 
nnimosity toward the orgnnigiion conducting the surveys, bechuse 
glowing accounts of wonderful wealth were not supplied to stimulate 
the waning jiterest iu Waster de vaelinjinrnennl., 

I was fuund, tow, that the eonsteuetion of theve reservolrs not only 
iivelved linge ex peieitures, but that the conditions of ownership were 
aiterla thant they could oot be considera paying propesitions. There 
wie no question as to the buriefits that would result to the country 
at loree frit Citle construction, jut there seemed te be little oppor 
tunity for private profit; (ME the reeervoirs: surveyed, few have 
actually teen monstructed, Cofiperutive enterprise has ina few cases 
Inrvcovagg ta them to completion, and io other instances corporations owti- 
mg largo canals have been compelled by circimstances to build 
storage works. ‘lhe great timervoirs, fur the moat part located in 
Culiforiia, have been brilt bev corporations, matnly through sone 
extraordinary combinntion of cireumetinees. oF through a misappre- 
hension of the aetunl eonditions. 

The investigations that have been made were carried cn for the 
purpose of ascertaining the exteit to whlch the arid Inads could be 
rider by irrigation. The object was to bring ont the broad fete 
concerning the probabilities of the ultimate development.of the arid 


+2 PURTONES ON TE COAST OF TEXAS 


region. There were, of course, many loeulities where it wos sel& 
evident thot water could tw held to advantage, ax, for example, in 
Southern California, where the climatic conditions were such that 
the senri-tropie fruits flourished ta perfection. The valleys of this. 
part af the Shite, relatively atonal) in sie are protected) on the north 
hy menniaine whiel: rae abruptly from sea-level, and from theee 
stiall streams flow in torrential channels, “The rapid development 
of population in these small valleys, duo to the salubrity of the 
climate aud the grist protite te derived frota the cultivation af fruits 
and ote early resulted in all the available water supply being 
atilized, and in compelling the consileration of methods of storing 
dome of the Houl-ewaters, The utilization of these storage sites Wie 
further prowated by the fict that most of the desirable Land in tiie 
jet of the eountry waa covered by the enriv Symuvish Tniwl prints. 
the title to whieh had been confirmed by the United Stutes. “Thus 
these great tricts were not a portion of the public land anil iid mot 
depend upon fnvernble legightion for the inanguration of private 
enterprise. From these and other ressons it hos hoppened that the 


actoal construction of «lomey reservoirs in Sothern California lim 


been fir whem! of similar work within what i more strictly the arid 
reurluit, 


HURRICANES ON THE COAST OF TEXAS 
By General A. W, Geeecy, 0S. Army 


The graphic and timely article of Professor Wid MeGee on the ter 
ride evlamiity that befell the city of Galveston, Texas, his been 
perused with great intere-t. Certainly every thoughtful teader must 
be imypressed with bis remarks on dangers incident to the builditig 
of cities on consin) forinations, such as form the shorelines of the 
reat Siate of Texie: 

Ibis not my desire nor intention to enlarge pon the geologienl 
formations of the coast of the Gulf of Mexico, nor to discouraye the 
afflicted citizens of Galveston from their enervetic efforts to restore 
their heretofore prosperous city to its former josition, as the gremtest 
nom mercial Arbrepat of Texne, Inter], it i tuy finn conviction 
that the ingenuity of mnie such that he will be alle te mdlogrt stich 
engineering devices as will protect Galveston from a repetitions of the 
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enormous loss of Life.and property which was caused by the alvance 
of the lost West [idia hutricane. 

It ie siniply oy wish to reénfores Professor McGee's caution= baw 
alluding. ba another chapter in the hurricanw history of Ure Texas 
const, concerning which his article is strangely silent, but with which 
I Chance to be anmew hat familiar. Reference fe niade to the liueri- 
ite of Septernber 15-16, 1875, which enused a relatively preater oes 
of life and property to the town of Tidianola, Texas, thaw was in- 
Hct) on Galveston by the recent hurricane, A quarter of & centiiry 
has dimmed the recollection of the Indianola tragedy, and many at 
the few adult sirvivers of that i1-fated town have jassed orer to the 
silent tampority, 

litdinnela, when T fitst knew it in 1875, was a town of about |] O00) 
inhubitaits, but it was then waning in population, so thatat the 
time of the storm it hada population varionaly estimated from 800 to 
L000. In the eyelone of Feptember, 1575, at [nilinsola, the lies of 
life, as officially reported by the Signal Corps observer “uergennl, wal 
i76—nearly one-fifth of the entire popubition—anl the destruction 
of property as exceeding one million of disthurs im waltie. 

It should be remembered that Indianola ton the west shire of 
Matagereln Bay, 14 tiles (rom the Gulf of Mexico, « sheltered posi 
tion nar octagon reel with that of Galveston. T visited lodinnols albeit 
dx months alter the hurricane, when the town was jurtly restored ; 
hut at thet tine there romained evidences of one of the grontest 
storms of the vontury, The striking physical changes were the ftir- 
mation of a larwe lake in the rear of the town and the plowing of 
nomercus bryous inland, five connecting acrom the aolidl land of an 
elovation ranging between 10/and 20 feet above the level of Matagorda 
Bay, on which the town was built One of these hayous was nearly 
2) fowt deep atthe time of my visit. 

Asat Galveston, enormous qquiatitities ofsen water were driven inland 
aL ive the erin test cLunayen gees nad lass of life wocurred dlirinar the ob lsiare 
of the flood seaward, On the consi, at the enttnnee to Matagorda 
Boy, both the ent and west shoal lights were carmed away. The 
extent and violence of the storm inland may be judged by the fnet 
that at this time the schooner Agnes and the Phoyir wore wrecked 
two miles tnland from Indianola; while the schooner Oimet was car- 
ried five miles inland, So eadden and mpid were the flood waters 
inland that about 15.0) head of cattle and sheen were drowned. 

The hurricane regan by » northeasterly gale, whieh set in on the 
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loch. “Thewind inereneod steadily hi fores, with a fullinw barometer, 
Mth} pom, ofthe thowhen it stood at 200. ‘The northeast wind 
of 82 miles per hour reise to ia Velocity Of 38 miles at 5.15 p.m. but 
liter, a8 it steadily inerensed, ite velocity wt mhilnight tnivt have 
rencliet! 10) piles: 

Hut the loss of property least engrossed the attention of Indianola, 
When the lives af-all were for hours in the balance. ‘Realizing the 
situation, the strongest and best hent their energies to the task bofore 
thein. Parking the forenoon of the lth several hundred lives were 
preserved by the removal of the inmites of damaged and weak houses 
to the stroneest pnd mest preceded lots Tl itogee, Mane people. Women 
nad children expecially, were thus Hilely trameferred by Eife-loate, 
Bad itnot been for these timely and well-direeted afforts curing the 
dey, it is believed that more than one-half of the poptlation wold 
lianve perished, 

The following extracts from: the official report of Setgennt C. A, 
Smith, Signal Corps, show the charsoter of the storm lator: 

“The tittn td wind both inoressed wp to midnight, when the veloc 
thy intet have lwen (ally 100 miles por hour. This would have blown 
io the doors and windaws, coming i pusts as it did, but for the pre- 
cattion whieh had been taken of securely hoarding then up, Soon 
after tibdnight a change in the tide was qotited; it rome several 
lnehes for a fow minutes, und then began settle stawerel ripidiy. 


Thie evidence af abatement was hailed with shouts of joy, and wis. 


confirniod ih a fow inimittes hy the netlon of the wind, whieh grad- 
wily bocked te tlhe orth aid northwest. 

“The tide now awenot ont toward the bay with terrific forve, the 
wind having but slichtly abated, ond it was at this tiie that the 
greatest destruction ta life and property oconrred, The fuildiies 
remaining had heen-so lousened and raked by northeast wind and 
lide that the mament the tremendous force was Changed ia erage 
direetion dozens of them toppled in ruing and were swept into the 
Lig. 

“Tt a noteworthy faet that the inmense volune af water, which 
for 18 hours poured over the beach at Matagorda Buy tiritil for 2 
miles the hick country of prairie wis an Gped sed, docuphal tat the 
shart space of six hires te completely reowle on the wind chatising 
to the northwest, 

“The morning of the 17th apered esol and clotuly, with a gale 
st blowing from the northwest, Wo emerged from our retreat at 
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an early hour, and it was not antil then we couli appreciate the full 
extent of the calamity whieh had befallen the torn, 

i: Fully threo fourths ant all the buildings hunt entirely disappuntod 
Freites the scene, and of those remaining, a lange part were iti ttlet 
ruink, Many of these remaining had been swept from their original 


foundation—eome but i few vietile, others several blavles. 


“Numerous buyout indented the shore, dcvupying- the places where 
prominent buildings stood 24 hours previous. Five af these bayous 
extinied clear acrdas the town, and now foln the lake jn rear of the 
towel Seven others of oohsideruble proportion had extended their 
anoroachiments but partially were, 

Leaving Indianola much impressed by the inuetise damage 
wrought, and a few days later passiuy thro Galveston, D lyaueched 
to Mr E. 0. (. Mactnerney, for years vity clerk, the protalility off 
Galveston suffering sluilarly in later years. Mr Mueloerney had 
derved for years ay an observer-sergeant of the Signal Corps aut (rial = 
veston, and was alive to the aleervations | then nuule, [le informed 
te that steps were lieing taken to strengthen the ocean bench so as 
to ponder it less liable tothe action of the seu. Whetlier stich cor- 
rective medsures were continned or dt [de mot kitow, lut it bs eri- 
deot both Galveston’s lite experience and the fate af Tndinnela, 
which wast practically ihestrovil. etophasite he gravity af the situa 
tion, “The best enginedring talent of the country should apply itself 
0 the prompt solation of the problem of peoteating the tens of thot. 
sands of valuable lives and tens of millions: uf firoporty from the 
assutltaof the sen, whose wildest hurricanes theiataa the stability of 
the western Galf const, 
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The fact that the wild animals af the world are iN (langer of exper 
mination ia belag forcibly driven home to the minds of all who are 
interested in matical history. This condition is the resultof the 
ruthless persistence with which van of every kind is hunted, and it 
mov be laid at the door mainly of the mpncipus potherors of hides 
andl ivory. These, however, are sssisted to o marked degree by 
sportamen and huntert; who for mdre sport kill gront numbers of 
valuubie animals and wantonly slaughter the fiah and birds: 
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Notwithetanding this, Afries is still rich in anil, birds, and 
fishies, aod by placing certain restrictions upon their destruction 
Hiiiy species that Would otherwise be exterminated may be fostered 
and perpetuated, Both the professional huititer and the sportsman 
woul! then le nable to gun or fish with reasonable success without 
ondatigering the foture supply of geome. 

To London, on May 1 of the present year, a convention was signed 
ioe the diplomatic representatives-of Great Britain, Germany, Spain, 
Helciam, France, Tinly, ancl Portugal for the protection af the wild 
onimals, birds, arid fishes of Africa, which convertion, after baing 
ratified by the powers, ie to rettain in foree for fifteen years, By 
thus seting i concert, the European nations who are tost interesten| 
in Affies, through their extensive colowinl possessions, have formed 
themealves Tite a powerlul gatme-protective association, with jurisdic 
tian over the most exteisive gume jireserve in the world. 

The ston ver which the provisions of the convention are to apply 
inoludes all that portion of the Dark Continent extending from the 
twentieth parallel of worth latitude to the southern line of the Ger- 
rein porsossions in southwestern Africa, and from the Atlantic Ocean 
to the Indian Ocean aud the Hed Sea. Under the termi Of the con 
vention, the hunting and destruction of vultures, secretary hinds, ols, 
giraffes, gorillas, chitpanives, mountain geliras, wild asses, white- 
tril! guuselands, and the tittle Liberiun hippo poli me ie prohibited, 
The young of certain animals, toelwding the elephant, rhinovetos, 
hi TU ee gelsr, pi ten] cop nee, engelle ibex, and chevrotain, nih pro 
teotol, anid ales the mame species when decom pabied Ly their young. 
Purtioular oni phasis is Jaid on the protection of young elephants. ani 
all elephwits’ tusks weighing lew than trenty pounds are to be con- 
fixonted by the covernment if the animal was killed after thé conren- 
tion went into effeet. The eggs af the ostrich, among thase of a large 
number of other birds, are-to be protected, but these ofthe ermweatile 
and of potmon ois stinker nnd pythete are to be lastroved, A Hinnited 
number of tions, leopards, hyenas, olters, babodna and other luirm- 
ful monkers, late binds of prey, crocodiles, joisoneti= snake, atid 
pythons may be killed, 

The method of taking or killing guine is reguinted to the oxtent 
that the use of neta nid pitfalls is forbidden, and dynamite and other 


explosives nist not be weed for taking fish. Only persons balding 


licences ieawed by the local governments are allowed to hunt wild 
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aninials within the protective sone, and these are revocable where 
the provisions of the convention ate in any way violated. 
Another provision of the convention ts that the contrneting partied 
shall, as far ne possibly in their respective territories, encournge tho 
domestientian of sobena, elepliniita, and) ostriches. 
Joux B. Tounsnr. 


ANNOUNCEMENTS 


The Board of Managers of the National Geographic Society begs tp 
Hnnounes tothe resident members that about 200 responses to circular 
lvtter of October 18,1900, have heen received. A very lange majority 
of the replica invor a redaction of the number of lectures by dropping 
either or both the Lenten and Techical courses. | 

With this positive expression of preference on the part of the res 
idvtt members, and in view of the probable incrense in coat of the: 
Teehmen! course, dive two the fart that o more expensive boll than that 
of Columbian University would have to be secured. the Board has 
decided tu discontinue the Technical course during November ave 
December and to omit the Lenten vourse of the prement season, The 
Popular course at the Congregational Church will be given as here- 
tofore on alternate Fridave, basse vn rage Friday, November 9, 1900, 

Membership tickets admitting two persons to the lectures and a 
prelinimiry native of the levtures during November and December 
will be mailed in sa few daws, 


MOPCLAR LECTIHES DHIN SOVEMBER 


The course of Popular lectures will be opened Friday, November 9, 
1000), hiv Mr ML HL. Saville, of the American Museum ‘of Natural His- 
tory, New York, the subject boing “Thy Ancioit City of Mitli, Mexico.” 
The lecture will be illestrated by lantern slides. 

The second Lecture wilk be given by General A, W. Greely, Chief 
Signal Officer, USA. on Friday evening, November26, 100, Gene 
eral Gireely’s subject will be “A Trip through Alaska.” 

"The lectures will be given in the Congregational Church, corner of 
Tenth and G streets northwest, at § o'clogk p, m. sharp, 














PERSONALLY CONDUCTED 
TOURIST PARTIES TO | 


| eave BOSTON every Tuesday 


| dieave CHICAGO every Weiinrndny Comfortable and Inexpensive — 


Letre ST. LOUIS ercty Waodnecaday 











SELECT PARTIES Jeave Boston every Tuesday via Ninueara Fats 

and Chicaga, joming at Denver a stmilar party, which leaves: St. 

|| Louis every Wednesday, Brom Errawet the route is over the Seenic 
Denver and Rio Grande Railway, and through Salt Lake Ciry. 


| Pullinan Tenariat She pitas Care ail a new patter are nd, “They ate rhoroupiiy oom | 
fortable.wnd exquisktely chats, fired swith dowhle windows, bleti-heck seats, carpels,, 

| soucious tollet-roomiu, and the atthe character of eidting fond in Paulas Can. “Chey 

are well heated and tiriliiantivy Defeed with Pintech pas. Qutaade they are of the py om 

lative Pullmwes color, with wite Vesen hes of wee! and beveled wlate wlan, "Beuiriilill 
Hustrated books on California and Colotucde, with mapa, trait sche: didts and ‘com 
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SOUTHERN RAILWAY | 


GREATEST SOUTHERN SYSTEM, 
TO ALL POINTS SOUTH, SOUTHEAST, AND SOUTHWEST. : 


Through Pullman Drawing Room Sleeping Cars from New 
York ant Washington te Sew Orleans, Memphis, Fort | 
Tampa, Jacksonville, Awprusin, and fiteriuedlate Paolita— 
Pirst-Cliss Dav Coaches—Dinkne Car Service. 
Past Trains for the SOUTH leave Washineton Daily at 11.15 A, M. 9:50 
PF, ML and 1045 P, Bt } 
Through Tourist our on the 0,45 P.M. Train every Monday, Wedoosday, 
and Friday for Texan, Azizans, and California pollute, without change. 
Direct line to the Summer Resorts in Vitginia and the Carolinas and’ the 
Winter Hesorte of Piocida, @ulf Coast. Texas Mexjoo, and California, 
_ Direct Through Car Line to and from Asheville, Hot Sornga, and other 
Western Nomk Carclina ponts—~THE LAND OF THE SKY.” 
fot Map Folder, Summer Homes Folder, and Book on “ASHEVILLE 





AND THEREABOUTS” waite ta— 


A.B THVERATY, Besteth Paseenger Agest. ot Srowieny, Sew Tork, 5) ¥, 
J- (. FRAT, vbabveanl a Agent, mt Wi-Radtimote sireet: Ratyinecre, S8d, 
~. DAS. Genera Agen, joe Filtertith AL s, W,, haere, dh €, 
ih DROW, Fosoget erat, Sorat. Va 
A. HL. HARDWICK. Assitinnt Geeerral Paaeeitiges Aged. Aiiesia, fin, 
© A. DENSCOTER, Aglelant Geriera! Paaeticees Ageni Challdsonga, Tian. 
W. FL TATLOW Assailant Generel Massenge: Agect. Louisville. Ky, 


2. MM. CULP, Trafic Manager. W. A. TURE, Gesere! Passenger Agen, 
Wasson, 1 ¢c, 


The Mutual Life Insurance Co. 
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The Records of the Insurance Department of the State of New 
York SHOW THAT The Mutual Lifo 
Has a Larger Premium Income — - - (339,000,000) _ 










More Insurance in Foree - - - .« =. ($918,000,000) 
A Greater Amount of Assets - - - - ($235,000,000) 
A Larger Annual Interest Income - -  - ($9,000,000) 
Writes More New Business =. = - - ($136,000,000) 





And Pays More to Policy-holders - - ($25,000,000 in 1896) 
THAN ANY OTHER COMPANY. 
It has paid to Poliey-holders since | oe > 
its ‘organisation, in 1843, ) * © $467,005,195.29 













ROBERT A. GRANNISS, Vice-Prewident 
WALTER © GILLETTE Geseral Manages. PREGDERIC CROMWELL, Traseurer. 
AAG F, LLOYD, Second Vier. Preeidect, KMORY McCLINTOCK, Actanry. 





WILLIAM |, RARTOM, Secretary. 
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